Serine hydroxymethyltransferase: a key player connecting purine, folate and methionine metabolism in Saccharomyces cerevisiae.
Previous genetic analyses showed phenotypic interactions between 5-amino-4-imidazole carboxamide ribonucleotide 5'-phosphate (AICAR) produced from the purine and histidine pathways and methionine biosynthesis. Here, we revisited the effect of AICAR on methionine requirement due to AICAR accumulation in the presence of the fau1 mutation invalidating folinic acid remobilization. We found that this methionine auxotrophy could be suppressed by overexpression of the methionine synthase Met6 or by deletion of the serine hydroxymethyltransferase gene SHM2. We propose that in a fau1 background, AICAR, by stimulating the transcriptional expression of SHM2, leads to a folinic acid accumulation inhibiting methionine synthesis by Met6. In addition, we uncovered a new methionine auxotrophy for the ade3 bas1 double mutant that can be rescued by overexpressing the SHM2 gene. We propose that methionine auxotrophy in this mutant is the result of a competition for 5,10-methylenetetrahydrofolate between methionine and deoxythymidine monophosphate synthesis. Altogether, our data show intricate genetic interactions between one-carbon units, purine and methionine metabolism through fine-tuning of serine hydroxymethyltransferase by AICAR and the transcription factor Bas1.